Let G be a graph. A clique of a graph G is a nonempty subset S of V (G) such that S induces a complete subgraph of G. A family F of cliques of G is a clique cover of G if for every v ∈ V (G) there exists S ∈ F such that v ∈ S. The clique covering number of G is the minimum cardinality among the clique covers of G. In this paper, we give explicit forms of the clique covering of the join and the corona of graphs in terms of the clique covering numbers of graphs in consideration.
Introduction
Let G be a graph. A clique of a graph G is a nonempty subset S of V (G) such that S induces a complete subgraph of G. A family F of cliques of G is a clique cover of G if for every v ∈ V (G) there exists S ∈ F such that v ∈ S. The clique covering number of G, denoted by cc(G), is given by cc(G) = min{|F| : F is a clique cover G}. Figure 2 .1: The join P 9 + K 1 .
In the above illustration, every vertex of P 9 is joined with the vertex u and vice versa.
We give the exact value of the clique covering number of the join of graphs G + H in terms of the clique covering numbers of graphs G and H. Theorem 2.3 Let G and H be graphs. Then
Proof : Assume without loss of generality that cc(G) ≤ cc(H). Let F G = {S 1 , S 2 , . . . , S k } be a clique cover of G such that cc(G) = |F G |. Similarly, let F H = {S 1 , S 2 , . . . , S r } be a clique cover of H such that cc(H) = |F H |. Then k ≤ r. For each i = 1, 2, . . . , k, let S * i = S i S i . Let F G+H = {S * i : i = 1, 2, . . . , k} ∪ {S k , . . . , S r }. Then F G+H is a clique cover of G + H. Hence, cc(G + H) ≤ r. Suppose that cc(G + H) < r. Then, at least one of the cliques in the cover of G + H contains the union H i ∪ {v : v ∈ V (H)}. This is a contradiction. Accordingly, cc(G + H) = r = max{cc(G), cc(H)}.
The clique covering number of the generalized wheel is established in the following theorem. Proof : Note that W m,n = K m + C n . Hence,
Note that, cc(K m ) = m and cc(C n ) = n 2 . Thus, cc(W m,n ) = max m, n 2 .
The clique covering number of the generalized fan is established in the following result. Theorem 2.6 Let F m,n be the generalized fan of order m + n. Then for cc(F m,n ) = max m, n 2 .
Proof : Note that F m,n = K m + P n . Hence,
Since cc(K m ) = m and cc(P n ) = n 2 , we have cc(F m,n ) = max m, n 2 .
Formally, we define the corona of two graphs.
Definition 3.1 [4]
The corona G • H of two graphs G and H is the graph obtained by taking one copy of G of order n and n copies of H, and then joining the i th vertex of G to every vertex in the i th copy of H. 
